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(54) Apparatus for connecting a brake cable to the actuating lever of a drum brake

(57) A brake cable connecting apparatus is struc-
tured to prevent the inadvertent disengagement of a ca-
ble end from the brake lever while transporting of a drum
brake without additional parts and damaging the cable
end and the brake lever. That is, the bridge portion 11e
of the strut 11 extends above the free end 12e of the
brake lever 12 leaving a clearance 23, between the
bridge portion 11e and the free end 12e, smaller than a
diameter of the cable end 16a. Accordingly, even if the
cable end 16a is about to be disengaged from the cable
end engagement recesses 12g of the free end 12e, a
further movement of the cable end 16a is prevented by
cooperation between the bridge portion 11e and the free
end 12e. Accordingly, if the amount of rotation of the
brake shoe 12 is sufficient to fill clearances A1, A2 ex-
isting between the brake shoes 13, 14 and the brake
shoe engagement groove 11a, 12b, the clearance 23 is
still smaller than the diameter of the cable end 16a.
While further rotation of the brake lever 12 spreads the
brake shoes 13, 14 open to reduce and fill the shoe
clearance A3, the clearance 23 becomes larger than the
diameter of the cable end 16a.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] This invention relates to a brake-actuating
mechanism for use on a drum brake device, designed
to mechanically move a pair of brake shoes away from
each other in response to operation of a brake lever.
More particularly, it relates to a brake cable connecting
apparatus designed to prevent the inadvertent discon-
nection of a brake cable from the brake lever, even dur-
ing the transportation of the drum brake device with the
brake cable already connected to the brake lever of the
brake-actuating mechanism.

Description of Related Art

[0002] Previously, one known type of a prior art brake
cable connecting apparatus in a brake-actuating mech-
anism as described above is illustrated in Figure 15, dis-
closed in the U.S. patent number 5,311,793.

[0003] In Figure 15, a pair of brake shoes is identified
by reference numerals 1 and 2, respectively. A strut, a
brake lever and a brake cable are identified by reference
numerals 3, 4 and 5, respectively. The strut 3 and the
brake lever 4 comprise an actuating mechanism 6.
[0004] One brake shoe 1 is functionally engaged with
one end of the strut 3. The brake lever 4 is pivotally sup-
ported on the strut 3 in a state in which a proximal end
of the brake lever 4 is pivoted about the other end of the
strut 3 by means of a pivot pin 7. The other brake shoe
2 is functionally engaged with the proximal end of the
brake lever 4. Notched grooves 4a are formed on a free
end of the brake lever 4, with which a cable end 5a of
the brake cable 5 is engaged in a cable operating direc-
tion.

[0005] If a cable operating force as shown in "W" is
applied to the brake lever 4 via the brake cable 5, the
brake lever 4 rotates around the pivot pin 7 in a corre-
spond direction so as to push the brake shoe 2.

[0006] On the other hand, a rotation of the brake lever
4 around the pivot pin 7 as described above furnishes
the strut 3 with a counteracting force via the pivot pin 7
so as to push the strut 3 leftward Figure 15 together with
the brake shoe 1.

[0007] Due to the movement of both brake shoes
away from each other, the brake shoes 1, 2 are pushed
against an inner circumferential surface of a brake drum
not shown in Figure 15, thereby providing a predeter-
mined braking action.

[0008] However, the drum brake device is often trans-
ported in a condition that the cable end 5a is engaged
with the brake lever 4. In such a case, the brake cable
5 can easily be disconnected from the brake-actuating
mechanism 6, causing a notable decrease in work effi-
ciency for connecting the brake cable and increasing a
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chance of misassembling of the brake cable.

[0009] The following structure is added to the brake-
actuating mechanism 6 in order to prevent the inadvert-
ent disconnection of the brake cable 5.

[0010] A distance between a free end surface of the
brake lever 4 and an inner end wall 3a of the strut 3 is
sized to reserve a sufficient clearance for the cable end
5a to pass through, into which a V-shaped plate spring
8 is inserted so as to normally plug the clearance. How-
ever, a tapered space 9 is formed between the V-shaped
plate spring 8 and the free end surface of the brake lever
4 so as to guide an insertion of the cable end 5a.
[0011] For connecting the brake cable 5 to the brake
lever 4, the cable end 5a is temporary inserted in the
tapered space 9 from the outside of the drum brake de-
vice as shown in a two-dot chain line in Figure 15, and
then the brake cable 5 with the cable end 5a is pushed
into the tapered space 9 in the direction of an arrow o.
[0012] During this process, the cable end 5a ap-
proaches against the tapered space 9 with resilient de-
formation, in the direction of an arrow B, of the V-shaped
plate spring 8. When the cable end 5a moves beyond
the free end surface of the brake lever 4, the cable end
5ais snapped in and engaged with the notched grooves
4a of the brake lever 4 because of a resilient force, in
an opposite direction of the arrow B, of the V-shaped
plate spring 8. Then, the V-shaped plate spring 8 returns
to the initial position by the resilient force; therefore the
clearance for the cable end 5a to pass through is
plugged, thereby eliminating a chance of the disengage-
ment of the cable end 5a from the brake lever 4.
[0013] Previously, another type of a prior art brake ca-
ble connecting apparatus in a brake-actuating mecha-
nism is illustrated in Figures 16(a) and 16(b), disclosed
in the Japanese Provisional Patent Publication Number
2000-103855.Same reference numerals in Figure 15
are used for members and portions with same functions
in Figures 16(a) and 16(b).

[0014] When the cable end 5a of the brake cable 5
engages with the notched grooves 4a on the free end
of the brake lever 4, the cable end 5a is temporary po-
sitioned above the notched grooves 4a according to a
process as shown in Figure 16(a). Then, the brake cable
5 is operated as shown in arrows in Figure 16(b) to snap
the cable end 5a in the notched grooves 4a.

[0015] If a drum brake device is transported in the
condition that the cable end 5a is being engaged with
the brake lever 4, in order to prevent the inadvertent dis-
connection of the brake cable 5 from the brake-actuation
mechanism 6, the size of mouths on the notched
grooves 4a is designed to be smaller than a diameter of
the cable end 5a so as to snap in the notched grooves
4a with applying a large cable operating force "W" to the
brake cable 5 at a final process as shown in the arrows
in Figure 16(b), thereby preventing the inadvertent dis-
connection of the brake cable 5 .

[0016] However, between the above-described con-
ventional ways of preventing the inadvertent disengage-
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ment of the cable end from the brake lever, the former
way described in Figure 15 requires the high-costly V-
shaped plate spring 8 as an additional member which
relatively increases the cost of the brake-actuating
mechanism 6 while the latter way described in Figure
16 requires a larger cable operating force in a process
of snapping the cable end in the notched grooves 4a,
which not only decreases work efficiency for snapping
the cable end in but also creates a chance of damaging
and deforming the cable end 5a and/or the mouths of
the notched grooves 4a during the process.

SUMMARY OF THE INVENTION

[0017] An object of a first invention is to provide a
brake cable connecting apparatus which realizes a way
to prevent the inadvertent disengagement of a cable end
of a brake cable from a brake lever of a brake-actuating
mechanism based on a different concept as used in the
conventional ways or methods. This invention, which
fundamentally using existing members without an addi-
tional member, accurately prevents the inadvertent dis-
engagement of the cable end from notched grooves of
afree end of the brake lever. Further, this invention elim-
inates necessary large cable operation force at the time
of snapping the cable end in the notched groove. Ac-
cordingly, there is no need to sacrifice the work efficien-
cy for connecting the brake cable and create a chance
of damaging or deforming the cable end and/or the
mouths of the notched grooves, thereby surely prevent-
ing the inadvertent disengagement of the cable end from
the notched grooves.

[0018] An object of a second invention is to provide a
brake cable connecting apparatus which achieves the
same level of effectiveness as in the first invention by
way of using a shoe return spring of a drum brake de-
vice.

[0019] An object of a third invention is to provide a
brake cable connecting apparatus which achieves the
same level of effectiveness as in the first invention by
way of using a lever return spring comprising a brake-
actuating mechanism.

[0020] This invention is a brake cable connecting ap-
paratus of a brake-actuating mechanism for a drum
brake. The brake-actuating mechanism comprising: a
strut engaging with one of a pair of brake shoes at one
end thereof; and a brake lever, being pivotally attached
to the other end of the strut, engaging with the other of
the brake shoes at the other end thereof. A cable end
of a brake cable engages with a free end of the brake
lever in a cable operating direction. A cable end stopper,
preventing an inadvertent disengagement of the cable
end from the brake lever in cooperation with the free end
of the brake lever, is provided on the strut. When the
cable end is operated in the cable operating direction in
a clearance between the stopper and the free end of the
brake lever so as to engage the cable end with the free
end of the brake lever, the cable end can pass through
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a clearance between the stopper and the free end of the
brake lever because of a rotation of the brake lever
against the returning force of the brake lever.

[0021] This invention still is a brake cable connecting
apparatus as above, wherein the returning force of the
brake lever is generated by a shoe return spring.
[0022] This invention yet is a brake cable connecting
apparatus as above, wherein the returning force of the
brake lever is generated by lever return spring.

[0023] If a cable operating force of a brake cable is
transmitted to the brake lever via a cable end, the brake
lever and a strut around their pivoting section relatively
rotates to move the brake shoes.

[0024] Inthe firstinvention, the cable end stopper pro-
vided on the struts prevent an inadvertent disengage-
ment of the cable end from the brake lever in coopera-
tion with the free end of the brake lever; therefore the
brake cable does not disengage from the free end of the
brake lever in the brake-actuating mechanism while
transporting the drum brake device prior to its assembly
on a vehicle, thereby eliminating a chance of decreasing
the work efficiency for connecting the brake cable and
a misassembly of the brake cable.

[0025] Accordingly, if the cable end of the brake cable
is engaged with the brake lever, when the cable end is
operated between the stopper and the free end of the
brake lever, the cable end can pass through a clearance
between the stopper and the free end of the brake lever
because of a rotation of the brake lever against the re-
turning force of the brake lever; therefore the cable end
may be engaged with the free end of the brake lever.
[0026] Accordingly, generating the returning force of
the brake lever by the existing members, there is no
need for additional members to prevent the inadvertent
disengagement of the cable end from a cable end en-
gagement recesses on the free end of the brake lever
securely.

[0027] The cable end engages with the free end of the
brake lever with a force only rotating the brake lever
against the returning force of the brake lever. Therefore,
this invention realizes an effective way to engage the
cable end with the brake lever without large cable oper-
ation force, thereby preventing a sacrifice of work effi-
ciency for connecting the brake cable, and damages or
deformations of the cable end and/or the brake lever.
[0028] Further, this invention makes it possible to con-
firm the snapping of the cable end by feeling the cable
operating force while rotating the brake lever against the
returning force of the brake lever and the impact noise
of the cable end abutting against the cable end engage-
ment recesses.

[0029] The second invention achieves the same level
of effectiveness as in the first invention by way of pro-
viding the returning force of the brake lever by using a
shoe return spring in a drum brake device.

[0030] The third invention achieves the same level of
effectiveness as in the first invention by way of providing
the returning force of the brake lever by using a lever
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return spring.
BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

Figure 1 is a plan view illustrating an essential part
of a drum brake device including a brake cable con-
necting apparatus of a brake-actuating mechanism
according to one example;

Figure 2 is a longitudinal sectional view of Figure 1;
Figure 3 is the longitudinal sectional view of Figure
2 illustrating a first step in a progress of connecting
a brake cable to the brake-actuating mechanism;
Figure 4 is the longitudinal sectional view of Figure
3 illustrating a second step in the progress of con-
necting the brake cable;

Figure 5 is the longitudinal sectional view of Figure
2 illustrating a third step in the progress of connect-
ing the brake cable;

Figure 6 is the longitudinal sectional view of Figure
2 illustrating a fourth step in the progress of con-
necting the brake cable;

Figure 7 is the longitudinal sectional view of Figure
2 illustrating a fifth step in the progress of connect-
ing the brake cable;

Figure 8 shows the elements of the enlarged sec-
tion VIII of Figure 7;

Figure 9 is a plan view illustrating an essential part
of a drum brake device including a brake cable con-
necting apparatus of a brake-actuating mechanism
according to another example;

Figure 10 is alongitudinal sectional view of Figure 9;
Figure 11 is the longitudinal sectional view of Figure
10illustrating a first step in a progress of connecting
the brake cable to the brake-actuating mechanism;
Figure 12 is the longitudinal sectional view of Figure
10 illustrating a second step in the progress of con-
necting the brake cable to the brake-actuating
mechanism;

Figure 13 is a plan view illustrating an essential part
of a drum brake device including a brake cable con-
necting apparatus of a brake-actuating mechanism
according to still another example;

Figure 14(a) is a longitudinal sectional view illustrat-
ing a drum brake device including a brake cable
connecting apparatus of a brake-actuating mecha-
nism;

Figure 14(b) is a sectional view of an engagement
section between the brake lever and the cable end;
Figure 15 is a front view of a conventional brake ca-
ble connecting apparatus of a brake-actuating
mechanism;

Figure 16(a) is a longitudinal sectional view illustrat-
ing a process of inserting a conventional brake ca-
ble to a connecting apparatus of a brake-actuating
mechanism according to another type of compo-
nents;
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Figure 16(b) is a longitudinal sectional view illustrat-
ing a process of operating the conventional brake
cable in the cable operating direction after inserting
the brake cable to the brake-actuating mechanism.

PREFERRED EMBODIMENT OF THE INVENTION

[0032] Embodiments of present invention will now be
described in detail with reference to the drawings.
[0033] A brake-actuating mechanism 10 with a brake
cable connecting apparatus according to one example
is illustrated in Figures 1 and 2. Figures 3-8 respectively
show a process of connecting a brake cable 16 to the
brake-actuating mechanism 10.

[0034] Components of the brake-actuating mecha-
nism 10 are explained with Figures 1 and 2 which mainly
includes a strut 11 and a brake lever 12.

[0035] The strut 11 is disposed between respective
operating ends of brake shoes 13, 14. A brake shoe en-
gagement groove 11a is formed at one end of the strut
11 so as to be engaged with one brake shoe 13.
[0036] A base end 12a of the brake lever 12 is pivot-
ally attached to the other end 11b of the strut 11 by
means of a pivot pin 15. A brake shoe engagement
groove 12b of the brake lever 12 is formed adjacent to
such a pivotal attachment portion so as to be engaged
with the other brake shoe 14.

[0037] The strut 11 is formed as a rectangular frame
body by bending a piece of plate. The rectangular frame
body includes a pair of opposed sidewalls 11c, 11d
closely superposed by means of spot welding atone end
of the strut 11 where the groove 11a is formed, but
spaced apart from each other at the other end 11b of
the strut 11 so as to sandwich the proximal end 12a of
the brake lever 12 between the sidewalls 11c, 11d. The
sidewalls 11c, 11d are spaced apart from each other be-
tween both ends of the strut 11 by a distance therebe-
tween greater than that at the other end 11b of the strut
11, but are connected together through a bridge portion
11e that spans between the sidewalls 11c, 11d.

[0038] The brake lever 12 includes a pair of opposed
planar members 12c¢, 12d closely superposed by mean
of spot welding at the base end 12a, but spaced apart
from each other at free ends 12e of the brake lever 12
so as to form forked legs with a space 12f as shown in
Figure 1. The free ends 12e are interposed between the
spaced-apart sidewall 11c, 11d.

[0039] Width of the space 12f at the free ends 12e, i.
e., a distance between the planar members 12c, 12d at
the free ends 12e, is defined by a shape of an cable end
16a of a brake cable 16, which cable end 16a is con-
nected to the free ends 12e. A shape of the cable end
16a will now be described.

[0040] The cable end 16a forms a cylindrical shape
having longitudinal dimension thereof greater than a di-
ameter thereof, and assumes a rectangular shape as
shown in Figure 1 when viewed in a longitudinal direc-
tion of the brake cable 16.
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[0041] The width of the space 12f is smaller than the
longitudinal dimension of the cable end 16a, but is great-
er than the diameter of the cable end 16a. As shown in
Figure 1, such a construction allows the cable end 16a
to be engaged with the free ends 12e in a cable operat-
ing direction.

[0042] Furthermore, the planar members 12c, 12d
have respective cable end engagement recesses 12g
formed at the free ends 12e so as to be engaged with
the elongated cylindrical cable end 16a. Each of the ca-
ble end engagementrecesses 12g has a bottom surface
curved into an arcuate engagement surface in accord-
ance with a circumferential curvature of the cable end
16a.

[0043] As shown in Figure 1, a shoe return spring 17
is extended between the respective operating ends of
the brake shoes 13, 14. An anchor block 18 is positioned
in contact with the both brake shoes 13, 14 adjacent to
the operating ends thereof. As shown in Figure 2, the
anchor block 18 is secured together with a back plate
19 to a non-rotatable vehicular portion such as a knuckle
via a spacer 21 by means of a pair of bolts 20. The brake-
actuating mechanism 10 is disposed on heads 20a of
the bolts 20.

[0044] In the above construction, when a cable oper-
ating force indicated by arrow "W" in Figure 2 is applied
on the brake lever 12 via the brake cable 16, and then
the brake lever 12 is rotated in a counterclockwise di-
rection about the pivot pin 15, thereby thrusting the
brake shoe 14 rightward.

[0045] At the same time, such pivotal movement of
the brake lever 12 imparts a counteracting force to the
strut 11 via the pivot pin 15, thereby pushing the strut 11
together with the brake shoe 13 leftward.

[0046] The brake shoes 13, 14 move away from each
other so as to be pressed against an inner circumferen-
tial surface of a brake drum as shown in a two-dot chain
line, thereby providing a predetermined braking action.
[0047] In this example, in order to prevent the inad-
vertent disengagement of the cable end 16a of the brake
cable 16 from the cable end engagement recesses 12g
while transporting the drum brake device, as shown in
Figure 2, the bridge portion 11e of the strut 11 is extend-
ed above the free end 12e, thereby functioning as a ca-
ble end stopper, preventing the inadvertent disengage-
ment of the cable end 16a from the recesses 12g.
[0048] That is, the bridge portion (i.e., a cable end
stopper) 11e of the strut 11 is extending above the free
end 12e of the brake lever 12 leaving a slight clearance
23 smaller than a diameter of the cable end 16a between
the bridge portion 11e and the free end 12e. Accordingly,
even if the cable end 16a is about to disengage from the
cable end engagement recesses 12g as shown in the
two-dot chain line of Figure 2, a further movement of the
cable end 16a is prevented by cooperation between the
bridge portion 11e of the strut 11 and the free end 12e
of the brake lever 12.

[0049] Therefore, the device in this example prevents
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the inadvertent disconnection of the brake cable 16,
while transporting the drum brake device prior to assem-
bly on the vehicle, from the free end 12e of the brake
lever 12 of the brake-actuating mechanism 10, thereby
also preventing a decreasing of work efficiency for con-
necting the brake cable 16.

[0050] In this example, the clearance 23 reserved be-
tween the bridge portion 11e of the strut 11 and the free
end 12e of the brake lever 12 is designed to allow the
functional engagement of the cable end 16a in addition
to being smaller than the diameter of the cable end 16a
as described above.

[0051] Accordingly, initial or returning positions of the
brake shoes 13, 14 being urged by a shoe return spring
17 in Figure 1 are restricted by an anchor block 18, and
clearances A1, A2 exist between the brake shoes 13,
14 and the brake shoe engagement grooves 11a, 12b
as shown in Figure 2. If the amount of rotation of the
brake lever 12 is sufficient to fill the clearances A1, A2,
the clearance 23 is smaller than the diameter of the ca-
ble end 16a, thereby assuring the prevention of the in-
advertent disengagement of the cable end from the free
end 12e of the brake lever 12. Further rotation of the
brake lever 12 spreads the brake shoes 13, 14 open to
fill the shoe clearances between both brake shoes 13,
14 and the inner circumferential surface 22. The clear-
ance 23 is set to exceed the diameter of the cable end
16a during this operation.

[0052] Inthe above structured brake-actuating mech-
anism 10, if the cable end 16a is inserted through a
guide pipe 24 shown in Figure 2 and is engaged with
the cable end engagement recesses 12g of the brake
lever 12, as shown in Figure 3, the cable end 16a is di-
rected longitudinally parallel to the plate members 12c,
12d (see Figure 3 showing the plate member 12d) of the
brake lever 12, and the cable end 16a proceeds in a
cable releasing direction into the space 12f referring to
Figure 1 between the plate members 12c, 12d.

[0053] Figure 3 shows a condition when the cable end
16a is inserted into the space 12f between the plate
members 12c¢, 12d and is contacted with the bridge por-
tion 11e, while Figure 4 shows a condition when the
brake cable 16 projects from the brake-actuating mech-
anism 10 above the clearance 23 because of further in-
serting the cable end 16a along the slant of the bridge
portion 11e.

[0054] Under this condition, the brake cable 16 is piv-
oted and rotated for 90 degree so that the cable end 16a
is orthogonal to the plate members 12¢, 12d and the ca-
ble end 16a is operated while the longitudinal direction
of the brake cable 16 as shown in Figure 5.

[0055] The cable end 16a reaches to the clearance
23 between the free end 12e of the brake lever 12 and
the bridge portion, and the brake lever 12 is moved to a
position shown in a solid line from an initial position
shown in a two-dot chain line (corresponding to the
brake lever as shown in a solid line in Figures 1-5) for
the space as A1, A2 in Figure 2.



9 EP 1 234 995 A2 10

[0056] If the brake cable 16 is further operated in the
cable operating direction, the cable end 16a moves to
the solid line from the two-dot chain line in Figures 7 and
8 (corresponding to the cable end as shown in a solid
line in Figure 6) with further rotation of the brake lever
12.

[0057] Because a resilient force of the shoe return
spring 17 referring to Figure 1 acts on the strut 11 and
the brake lever 12 in a returning direction of the brake
lever 12 via the brake shoes 13, 14, such rotation of the
brake lever 12 is performed against the returning force
of the brake lever 12 due to the shoe return spring 17.
At this time, until the brake shoes 13, 14 move apart
from each other as shown in Figure 2 to fill the shoe
clearance A3, the clearance 23 between the free end
12e of the brake lever 12 and the bridge portion 11e be-
comes sufficient size for passing the cable end 16a
through.

[0058] Therefore, the cable end 16ais snapped in the
cable end engagement recesses 12g finally as shown
in Figures 1 and 2, and at this time, the brake lever 12
rotates back at least to the position of the solid line in
Figure 6 or the positions in Figures 1-5 because of the
resilient force of the shoe return spring 17, thereby nar-
rowing the clearance 23 back to the condition smaller
than the diameter of the cable end 16a.

[0059] Accordingly, after completing the connection of
the brake cable 16 to the brake lever 12, even if the cable
end 16a moves in the cable releasing direction as shown
in the two-dot chain line of Figure 2 creating a chance
of inadvertent disengaging from the cable end engage-
ment recesses 12g, the cable end 16a cannot pass
through the reduced clearance 23 as described above,
thereby preventing the inadvertent disengagement of
the cable end 16a from the cable end engagement re-
cesses 12g.

[0060] Alsointhis example, the structure for engaging
the cable end 16a with the cable end engagement re-
cesses 12g is as described above, more specifically,
and when the cable end 16a is operated in the cable
operating direction in the clearance 23, the brake lever
12 rotates against the returning force of the brake lever
12 makes the clearance 23 sulfficient for the cable end
16a to pass through. Accordingly, because the cable
end 16a may be positioned on the cable end engage-
ment recesses 12g, by applying the resilient force of the
shoe return spring 17 as an existing member to the
brake lever 12, basically the cable end 16a is prevented
the inadvertent disengagement from the recesses 12g
without using an additional member. Therefore, no ad-
ditional member is necessary which reduces the manu-
facturing cost. Further, the cable end 16a is positioned
on the free end 12e of the brake lever 12 by a force just
enough to rotate the brake lever 12 against the above
returning force of the brake lever 12. Further, the pre-
vention of the inadvertent disengagement of the cable
end 16a is realized without damaging or deforming the
cable end 16a and/or the brake lever 12. In addition, this
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invention makes it possible to secure sure the snapping
of the cable end in the cable end engagement recesses
12g by feeling the cable operating force while rotating
the brake lever 12 against returning force of the brake
lever 12 and by feeling the impact noise of the cable end
16a abutting against the surface of the recesses 12g of
the brake lever 12.

[0061] A brake-actuating mechanism 10 with a brake
cable connecting apparatus according to another exam-
ple is illustrated in Figures 9 and 10. A cable end 16d of
the brake cable 16 is formed as a trunnion shaped cable
end instead of the cylindrical cable end 16a as shown
in Figures 1-8. This trunnion shaped cable end 16d con-
sists of a disc-like portion 16b and two trunnions 16c,
each projecting from each facing surface of the disc-like
portion 16b. The trunnion 16c¢ of the cable end 16d are
engaged with the cable end engagement recesses 12g
on the free end of the brake lever 12.

[0062] This example comprises a torsion coil spring
type lever return spring 25 urging the brake lever 12
clockwise in Figure 10, and a rotationally returning po-
sition of the brake lever 12 is restricted by the bridge
portion 11e of the strut 11 as shown in Figure 10. In this
returning position, the clearance 23 between the free
end 12e of the brake lever 12 and the bridge portion 11e
is designed to be such that the cable end 16d is not dis-
engaged from the cable end engagement recesses 12g
on the free end, and the bridge portion 11e functions as
a cable end stopper just like the above-described one
example.

[0063] The clearance 23 is designed to be a size suf-
ficient to pass the cable end 16d to pass through when
the brake lever 12 rotates while filling the clearances
shown in A1, A2 in Figure 10 that existed between the
brake shoes 13, 14 and the brake shoe engagement
grooves 11a and 12b.

[0064] In the above structure, as shown in Figure 10,
when the cable end 16d is inserted through the guide
pipe 24 to be engaged with the cable end engagement
recesses 12g, the cable end 16d as shown in Figure 11
is inserted and moved into a space between a top 12e
of the brake lever 12 and an inner end surface of the
strut 11 facing the top 12e. At this time, a certain part of
the disc-like portion 16b of the cable end 16d is passing
a space between the plate members 12c and 12d (Fig-
ure 11 shows the plate member 12d).

[0065] Then, the cable end 16d passing and reaching
the clearance 23 as shown in Figure 12 is operated in
the cable operating direction, and the brake lever 12 ro-
tates counterclockwise from an initial position in the fig-
ure against the resilient force of the return spring 25 for
the clearances A1, A2 shown in Figure 10.

[0066] Atthistime, the clearance 23 becomes the size
allowing the cable end 16d to pass through, and the ca-
ble end 16d is finally engaged with the cable end en-
gagement recesses 12g as shown in Figures 9 and 10.
[0067] The clearance 23 allowing passage of the ca-
ble end 16d is not limited to what is described herein,
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and it is obvious that a shoe clearance A3 as shown in
Figure 10 made be added.

[0068] The brake lever 12 at the engagement rotates
back to the initial position abutting against the bridge
portion 11e because of the resilient force of the lever
return spring 25, and the clearance 23 is small for the
cable end 16d to pass through. As such, after complet-
ing the connection of the brake cable 16 to the brake
lever 12, if the cable end 16d is moved from the cable
end engagement recesses 12g to be disengaged
through the clearance 23 from the recesses 12g, the ca-
ble end 16d cannot pass through the already smaller
clearance 23, and the cable end 16d is prevented from
the inadvertent disengagement from the cable end en-
gagement recesses 12g while the drum brake device is
being transported.

[0069] Also in this example, the structure of engaging
the cable end 16d with the cable end engagement re-
cesses 12g is made the structure as described above,
more specifically, and when the cable end 16a is oper-
ated in the cable operating direction in the clearance 23,
the brake lever 12 rotates against the returning force of
the brake lever 12due to level return spring 25. Accord-
ingly, because the cable end 16d may be positioned on
the cable end engagement recesses 12g, by applying
the resilient force of the lever return spring 25 as an ex-
isting member to the brake lever 12, the cable end 16d
is prevented the inadvertent disengagement from the re-
cesses 12g without using an additional member. Fur-
ther, the cable end 16d is positioned on the free end 12e
of the brake lever 12 with a force just enough to rotate
the brake lever 12 against the returning force. There-
fore, no large cable operation force is necessary which
may sacrifice the work efficiency for connecting the
brake cable. Further, the prevention of the inadvertent
disengagement of the cable end 16d is realized without
damaging or deforming the cable end 16d and/or the
brake lever 12.

[0070] In this example, especially just after the cable
end 16d passes through the clearance 23, the brake le-
ver 12 rotates back to the initial position because of a
enhanced resilient force of the lever return spring 25,
and the cable end engagement recesses 12g abuts
against and collides with the trunnion 16c generating a
hammering sound indicating a sure brake cable connec-
tion.

[0071] A brake-actuating mechanism 10 with a brake
cable connecting apparatus according to still another
exampleisillustrated in Figures 13 and 14. A brake lever
12 is made of mono-plate member. The cable end 16e
of the brake cable 16 has a rectangular hole 16f as
shown in Figure 14(b), through which a free end 12e of
the brake lever 12 penetrates so as to engage the cable
end 16e with the cable end engagement recess 12g on
the free end 12e of the brake lever 12.

[0072] Projections (stoppers) 11f are formed at upper
ends of strut walls 11¢, 11d constituting a strut 11, which
project toward each other and function to prevent a dis-
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engagement of the cable end 16e from the brake lever
12. A clearance 23 is set up between the projections 11f
and the free end 12e of the brake lever 12.

[0073] This clearance 23 functions the same as the
member with the same reference number in Figures 1-8,
and therefore the clearance 23 is designed to allow the
functional engagement of the cable end 16e based on
the following conditions in addition to being narrower
than the cable end 16a from the lateral viewing in Figure
14(a).

[0074] Accordingly, if the amount of rotation of the
brake lever 12 is sufficient to fill clearances A1, A2 as
shown in Figures 14(a) existing between the brake
shoes 13, 14 and the brake shoe engagement grooves
11a, 12b, the clearance 23 is still narrower than the
thickness of the cable end 16e, thereby preventing dis-
engagement of the cable end 16e. While further rotation
of the brake lever 12 spreads the brake shoes 13, 14
open to fill the shoe clearance A3 as shown in Figure
14(a), the clearance 23 becomes larger than the thick-
ness of the cable end 16e.

[0075] Accordingly, in this example, the clearance 23
also functions the same and provides the same advan-
tages as in Figures 1-8.

[0076] While the foregoing invention has been shown
and described with reference to several preferred em-
bodiments, it will be understood by those of skill in the
art that various changes in form and detail may be made
therein without departing from the spirit and scope of
this invention.

Claims

1. A brake cable connecting apparatus of a brake-ac-
tuating mechanism for a drum brake, the brake-ac-
tuating mechanism comprising:

a strut engaging one of a pair of brake shoes
at one end thereof; and

a brake lever, being pivotally attached to the
other end of the strut, engaging with the other
of the brake shoes at the other end thereof, said
brake lever at the free end being engaged with
a cable end of a brake cable in a cable operat-
ing direction, which is characterized in that:

a cable end stopper, preventing an inad-
vertent disengagement of the cable end
from the brake lever in cooperation with the
free end of the brake lever, is provided on
the strut, and when the cable end is oper-
ated in the cable operating direction in a
clearance between the stopper and the
free end of the brake lever so as to engage
the cable end with the free end of the brake
lever, the cable end can pass through said
clearance because of a rotation of the
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brake lever against the returning force of
the brake lever.

The brake cable connecting apparatus as claimed
in Claim 1, which is characterized in that the re-
turning force of the brake lever is generated by a
shoe return spring.

The brake cable connecting apparatus as claimed
in Claim 1, which is characterized in that the re-
turning force of the brake lever is generated by a
lever return spring.
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Fig. 16 (a)
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